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South Shore Harbour, League City, Texas 
February 6-8, 1990 
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Increased Capability in the Heat Acquisition, Transport, and Rejection Subsystems 
More Automonous Monitoring and Controls 
Essential Analytical Tools Must Be Developed 







The presentation begins with a review of the TCS requirements for growth. The principal hooks and scars are 
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TCS REQUIREMENTS FOR GROWTH 
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PRINCIPAL HOOKS AND SCARS 
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EXPANSION OFTCS MONITORING & CONTROLS SUBSYSTEM (SHARED SPD AND MDM'S) 








CTCS FLOW SCHEMATIC AND SUBSYSTEMS 
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must be adjusted individually as the system changes. Each adjustment depends, in part, on the particular HAD 
location and design heat load, and must also satisfy the pressure limits stated above. For growth, the orifices 
should be variable sizing and adjustable from remote locations by the TCS control system. Instrumentation will 
also be required at each HAD to measure flow rate and line pressures to assist in making the adjustments. 
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R & D MODULE CTCS FLUID DISTRIBUTION 
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UTILITY DISTRIBUTION GROWTH 
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PRESERVE WITH GROWTH. CTCS UTILITY PORTS WILL BE REQUIRED IF ACTIVE COOLING 
IS REQUIRED IN THE FUTURE 

THERMAL REQUIREMENTS FOR DUAL KEEL ARE NEEDED FOR TCS GROWTH PLANNING 







TCS PALLET GROWTH 
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TCS FLUID CONNECTIONS REQUIRED IN EACH LOOP FOR ADDED ROTARY FLUID 
COUPLERS 







HEAT REJECTION GROWTH 
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SUBCOOLING SYSTEM 


Radiator Panels 8 16 16 

Subcooling Modules 4 4 4 

SWEEP RADIUS (FT) «» 26 46 29 

TOTAL WEIGHT (LBM) 12075 39835 26400 
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HEAT REJECTION (CON'T) 
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TCS MONITORING AND CONTROL HIERARCHY 
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MONITORING AND CONTROL GROWTH 
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CONDENSERS - INTEGRAL CONCEPTS 

INSTRUMENTATION - TWO-PHASE VOID FRACTION, LEAK DETECTION 
MONITORING AND CONTROLS - EXPERT SYSTEMS 
THERMAL STORAGE (CAPACITANCE) 
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FULLY VERIFIED THEORETICAL MODELS AND DESIGN ALGORITHMS DO NOT EXIST FOR 
MICROGRAVITY TWO-PHASE PROCESSES, RESULTING IN OVERLY CONSERVATIVE 
DESIGN HARDWARE. 

A STRONG EMPHASIS HAS BEEN PLACED ON MODULARITY IN BASELINE REQUIREMENTS 
WHICH PROVIDES A LEVEL OF FLEXIBILITY TO ACCOMMODATE GROWTH. 





